Introduction
Association schemes are a generalization of finite groups since thin association schemes are essentially equivalent to finite groups. In the present paper, we will consider extensions of finite groups in association schemes. Our purpose is to search association schemes which are obtained by repeating an extension by a thin normal closed subset. To do this, we will focus the higher Frobenius-Schur indicators which are studied in many research areas recently.
The classical Frobenius-Schur indicator for association schemes was introduced by Higman [3] . We will define the higher Frobenius-Schur indicators for association schemes as a generalization of this indicator in \S 3. We will make a conjecture on the connection between the values of the higher Frobenius-Schur indicators of the regular representation and association schemes obtained by repeating an extension by a thin normal closed subset.
In \S 4, we will define the girth and the strong girth of a relation of an association scheme as candidates correspond to the order of an element of a finite group. Moreover, we will define the exponent of an association scheme by the least common multiple of the strong girths of all relations. We will show that our conjecture holds for a class of association schemes of finite exponent.
Notations
For association schemes, refer to [7] . Let $X$ be a finite set and $S$ be a partition of $X\cross X$ which does not contain the empty set. For $s\in S$ , we define the adjacency matrix $\sigma_{s}$ of The following theorem says that there exist association schemes which its n-th indicators for some $n$ are not integers actually. Theorem 2. Let $(X, S)$ be an association scheme of rank 2.
$\nu_{n}(S)=\frac{2|X|-1}{|X|}+(-1)^{n}\frac{1}{|X|(|X|-1)^{n-2}}.$ Finally, we introduce a conjecture on the n-th indicators. Conjecture 3. Let $(X, S)$ be an association scheme. If the n-th indicator $v_{n}(S)$ is an integer for any positive integer $n,$ $(X, S)$ is obtained by repeating an extension by a thin normal closed subset.
In \S 5, we will show that this conjecture holds for a special class of association schemes.
4The girth, the strong girth and the exponent
We define the girth, the strong girth and the exponent for association schemes. and $g(s)=3$ (for example, two non-identity relations of as07 [2] ). It is natural to consider when $sg(s)$ is equal to $g(s)$ . It is shown in [5] In this section, we will calculate the n-th indicators of association schemes of finite exponent.
Association schemes of exponent 3
Theorem 11. Let $(X, S)$ be an association scheme of exponent 3. 
Association schemes of finite exponent
In Corollary 8,  has the property (P) .
Finally we consider the connection on the property (P) between a relation $s$ in an association scheme $(X, S)$ and the relation In the rest of this subsection, we will argue about association schemes all relations of which have the property (P). From Lemma 15, such association schemes are of finite exponent.
Theorem 19. Any association scheme all relations of which have the property (P) has finite exponent.
We can calculate the n-th indicator from Theorem 16. Corollary 23. Any commutative association scheme of odd prime exponent $p$ is a $p$ -scheme.
